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Abstract. We reporton the searchedor the productionof scalartop quarksand scalarbottom
guarksusingdatatakenduringRunll of the FermilabTevatroncollidersin pp collisionsatacenter
of massenepgy of 1.96 TeV. We find our datato be consistentvith the StandardModel expectations
andderive 95% confidencdevel limits on the masse®f scalartop quarkandscalarbottomquark.
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INTRODUCTION

SupersymmetrySUSY) overcomessomeof the theoreticalproblemsin the Standard
Model (SM) by introducingnew degreesof freedom.In the Minimal Supersymmetric
extensionof the Standardviodel (MSSM), a scalarsupersymmetripartneris assigned
to every SM fermion, anda fermionic superpartneto every SM boson.The large top
quarkmasscaninducea large mixing betweenthe superpartnersf the left andright
helicity statesof thetop quarkandconsequentlganleadto a substantiamasssplitting
betweerthe two scalartop masseigenstatesThusit is likely thatthe lighter scalartop
(t,) maybethelightestsquark.f tanf is large, thentherecanbe a large masssplitting
in the shottomsector yielding low massfor oneof the b which couldbein thereachof
the Tevatroneneny.

At the Tevatron,scalartop (andscalarbottom)quarksareexpectedo be producedn
pairsvia gg fusionandqgq annihilation.Scalartop quarkcandecayin variousmodeg1].

SCALAR TOP SEARCH AT D@

D@ performeda searctfor scalartop pair productiondecayingnto £,f; — bbl 71~ ¥V in
the ut u~ final state[2], usingan integratedluminosity of 339 pb~—. We selectevents
with two muons(p; (1) > 8,6 GeV), missingtrans\erseenepgy (E; > 20-50GeV), at
leastonejet (E;(j) > 15 GeV)with b-tag (basedon theimpactparametepf the tracks
in thejet). ThemainStandardVlodelbackgroundncludesZ/y* — /11, QCD multi-
jet events,Y(1S) — up, WW, andtt production.After the selectionrequirementsye
obsere 1 eventin the data,which is in agreementvith the expected2.88+0.4312-29
eventsfrom the StandardModel background Assumingthe decayBranchingRatio
BR(f; — blV) = 100%andequalBR in threeleptonflavors, we calculateupperlimit
crosssectionsat the 95% Confidencd_evel (CL) for varioussignalpoints.Considering



:

DO Preliminary

2

©
o

(o]
(@)

.............  (11.10).339.pb.2 ]

Sneutrino Mass [GeV/c

40k LR eRCluded
i ] ]

60 80 100 120 140 160
Scalar top Mass [GeV/c7]

FIGURE 1. 95% CL excludedregion in the M(f;)-M(¥) planewith 339 pb~! luminosity in the pu
final state Also shavn is the D@ resultobtainedn Runl with 108 pb~1 luminosityin theeu final state.

theresultsfor differentv andf; masswe canexcludearegionin theM(f;)-M(¥) plane
asshowvnin Figurel. However, thepreferrecchannel(asin theRunl analysis)s eu final
state,wherewe would have twice of the BR andmuchlower Z/Drell-Yan background,
andwe expectsignificantimprovementby new analysisn ey channel.

SCALAR TOP SEARCH AT CDF

A searchfor f;f; — tTbb in the framavork of R-parity violation SUSY hasbeenper
formedby CDF[3], usinganintegrateduminosity of 332pb~1. Thefinal stateconsists
of eitheranelectronor amuonfromthet — lv,v; (I = eor u) decayahadronicallyde-
cayingtau(t,,4), andtwo or morejets. Themajor backgroundsre QCD processW/Z
+ jets, top quark,anddi-bosonproductionsThe event selectionrequiresonelepton (e
oru, pr(l) > 10GeV),onert,, (py(T) > 15GeV), atleasttwo jets(E; (j) > 20GeV),
vetoZ andW, andfinally S; = |p; ()| + |p;(T)| + |E¢| > 110GeV. In e+ 1 channel 1
eventis obseredin datawhile 1.27+323 is expectedrom the SM backgroundin p + T

channel,l eventis obsenedand 0.99f8€g backgrounds expected.With no excessof
eventsobsered,we obtain95%CL crosssectionlimits, assuminddR(f; — br) = 100%.
Wefind anominalmasdimit of m(f;) > 155GeV, andaconserativeoneof m({;) > 151
GeV consideringhe uncertaintiesn the theoreticalcrosssectioncalculation.The pre-
viously publishedimit of m(f;) > 122GeV by CDF Run| (with 106 pb~! luminosity)
shouldbe comparedo 155GeV.
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FIGURE 2. 95%CL exclusioncontourin theM(B)—M()?f) plane.

SCALAR BOTTOM SEARCH AT D@

This analysis[2] searchegor the pair productionof scalarbottom quarks(b) at D@
in the final stateof bb — bb)(l)(1 The datasamplehasan integratedluminosity of

310pb~L. In eventselectionwe requiretwo high E; acoplanajets (3rd jet allowed)
andhigh F;, veto eventswith isolatede, u, or track (1), andrequiresingleb-tag. We
obsere 36 eventsin dataandwe expect38.6+ 2.8 eventsfrom the SM background.
Furthermorewe optimizejet E; andE; cutsdependingon the b mass.Sincedataare

consistentwith the SM backgroundwe setlimits on the bb crosssectionsassuming
BR(b — b%?) = 100%. The resultsare summarizedn the 95% CL exclusion contour
displayedn Figure?2.

CONCLUSION

CDF andD@ have searchedor scalartop andscalarbottomquarksin variouschannels
using an integrated luminosity of up to 340 pb~!, and obtainedimprovementover
TevatronRun | resultsand extensionof LEP excludedregions. We have accumulated
over 1 fb~1 data,hopingfor a discovery by analyzingthese,otherwisetherewill be
substantialmprovementof thelimits.
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